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(54) MODULAR WALL STRUCTURES 



(71) I, RONALD THOMAS BUL- 
LOCK, a British Subject rf 82, Lesfey ; Drive, 
^rinford, Briedey Hill, West Midlands, 
do hereby declare this invention for wtachl 
, M^^ai y a patent may be granted tome,, md 
5 S= mediod by winch it is to be ?f?™$> 
ro bT particularly described m and by the 

foil owing statement:— • 

Tnistovenrion relates to ^jf"^** 
, n modular wall structures adapted to be bund 
10 up from a number of co-operating, units. 

Manv proposals for modular panel umts 
havfteen n^dTbefoie. For example it is 
towntc consmKt tanks from pressed rcc- 

15 bv flanees at dieir edges. It has also been pro- 
JZ W structures of toerengajmg 
of precast concrete or of refractory 
trials iWver, where the structure has 
Sf subSual height such that thepand, 

20 ^selves are not of sufficient str^tWd 
^dity to be self-supporting, it has hitherto 
bSn necessary to provide a separate external 
of mS^PPorting structure of ^ 
and beams, to which the panels are secured. 

25 Ttts adds to the expense and conjuration 
S defeats the object of using noodttouni^ 
namely, speed of erection and if necessary, ot 

TO m The 8L aim of the present invention is to 
30 a modular wall structure which can 

Hunt upTo substantial heights without the 
above-mentioned drawbacks. 

According to my invention a unit for the 
35 oon^ctio? of a wall comprises a «=»^* 
35 rrame from which cladding is ^PP°^d on 
at least one of its ma or faces and compnsmg 
copied bottom members and twojidemem- 
and having rigidly and pennanenfly 
M ^red thereto It ^ two lateraUy sp^l 

40 ririd structural vertical metal support mem- 
b^C^Sdto" 1 to or forming pan ^ the 
itself) in the form of tubes exffinding 
iramc »»~/ of me top and bottom 
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gaging tubes form continuous rigid load-taking 

% c£ any denned dimensions or an 

^SidWnd^^ith ^ 
S^^rS - beaded 55 

eaually easily when no longer required. 
eq ThI tubes are preferably contained withm 

thl umts^of -d. dimensions 
anr^tnTthey can be handled manually 60 
without the need for lifting gear. 

TTie rrame may lie clad on one or both sides 
^pane^iTme form of «eelshe«% and 
if the wall is to be heat-resisnng, as for 
lam^le it forms die wall of a furnace or 65 
ofa^Mdosn^^thm which heat treatment 

sulating material within die frame. 

Some embodiments of my .mvenaouare 
illustrated by way of example m the accom 75 

of unit incorporating i .internal 
Members but before applicanon of the front ^ 

2 is a horizontal section on die Hue 
2_2of Figure 1, but. with me front wall 
and refractory covering in place, 

F**u« J is an end view of the unit, locking 
from the left in Figure 2, 

Figw« t is a perspective view of the unit 
from the front, , • . rVl . 

Figure 5 is a rear perspective view of the 

figure s is a perspective view showing the « 
erection of a wall from units as shown in 

Fi g£e 7°is 5 'a perspective, view of an en- 
^tL^XSveSofam^ed 

^"perspective view of a further 
mocK&ed form of unit. 



1,571,080 



The unit shown in Figures 1 to 5 comprises 
a rectangular frame 1 fabricated from inwanls- 
facing channel-section mild steel sheet ot 
which the flanges are mitred at the corners, 
c The top. bottom and two side members may 
be made separately and welded together or 
may be formed at least partly in pairs or all 
together by notching and folding a single 
length of channels 
in The steel tubes 2 designed to form support 
members extend vertically through the frame 
adjacent to each side member and against one 
inside face, the ends of the tubes being welded 
around openings in the top and bottom mem- 
15 bers of the frame. Short Lengths of tube 3 
of such a diameter as to be a sliding fit m 
the tubes 2 are welded into the upper ends 
of the tubes 2 and project from the upper end 
of the frame to form spigots adapted to en- 
20 gage in the lower ends of the tubes 2 in a 
superimposed unit. 

The unit is designed for use where resis- 
tance to heat is required and one face of the 
frame is closed by a panel 4 of heat resisting 
25 steel. On the outer face of that there is a 
layer 5 of refractory material such as rockwool 
of substantial thickness with a faang 6 of 
high density ceramic fibrous material, born 
being enclosed in a casing 6a of thin stainless 
•*0 steel sheet or foil folded around the refractory 
material in the form of a shallow tray. 

The other face of the frame may be clad 
with a steel sheet (not shown) and that can 
be of ordinary mild steel, 
-as Units as described above are adapted to 
be assembled to form a heat-resisting wall m 
the manner shown in Figure 6. The operator 
simply has to lift each upper unit into vertical 
alignment with a lower unit and drop it into 
40 position. The tubular spigots 3 projecting from 
the lower unit enter the lower ends of the 
tubes 2 in the upper unit to couple the units 
together and no other structural members are 
required. The sections of tube in the individual 
45 units join together to make continuous vertical 
load-taking columns. 

The meeting vertical edges of correspond- 
ing frames in adjacent vertical assemblies arc 
secured together by bolts passing through 
50 holes 8 in the side members of the frames. 

Where the wall is a permanent structure 
or is to be in use for a prolonged period the 
meeting horizontal edges of superimposed 
frames may also be secured together by bolts. 
SS The meeting edges of the units can oe 
sealed with any convenient refractory sealing 
material as indicated at 7 in Figure 3. Figure 
2 shows the refractory material 5 and 6, en- 
closed in the stainless steel casing 6a, ot 
60 slightly smaller dimensions than the frame 
in width and height. When units are assmbled 
together to form a wall this leaves a small gap 
around the refractory. The gaps are tilled 
with a wet ceramic fibre sealing material 
65 which is compressed where adjacent units are 



bolted together with the frames 1 in direct 
metal- to-metal contact. 

In Figure 7 is shown an example of a heat 
treatment furnace being built up m situ from 
the units of Figures 1 to 5, in the manner 70 
shown in Figure 6, to enclose a very large 
body which is to be heat-treated and which 
is too big to move to any static furnace. After 
the heat treatment the furnace can be rapidly 
disassembled and the units can be used again 75 
elsewhere. t . . 

The construction of unit shown in rigures 
1 to 5 in which the structural members are 
incorporated within the thickness of the frame 
is preferred as it is compact and a wall formed 80 
from these units is of a minimum thickness, 
but it will be appreciated that the structural 
members may be external to the frame. 

Such an arrangement is shown in figure 8 
where a frame 9 e.g. of the view shown in 85 
Fig. 1 is carried by a structure 10 built up 
from tubes of square cross-section welded 
together. Spigots 1 1 are welded into and pro- 
ject from the upper ends of the vertical mem- 
bers of the structure for engagement in tne w 
lower ends of the corresponding members or 
a superimposed unit. 

The structure 10 may conveniently be 
welded to a panel 12 which is welded or other- 
wise secured to one face of the frame 9. Thus v:> 
the structure 10 is rigidly and permanentty 
secured to the frame through the medium of 
the panel 12. The other face may be clad, 
like that of Figures 1 to 5, with a dhnpied 
cladding sheet of stainless steel 13 which may iw 
be in the form of a flanged tray of which the 
peripheral flanges are folded over a steel- plate 
welded or otherwise secured to the frame, the 
tray enclosed heat-resisting material. 

The units described above may be used iu=> 
to make furnaces or heat-treatment enclosures. 
Where the units are to be employed to make 
fire walls in buildings the refractory material 
may be incorporated within the thickness of 
the frame. Where thermal insulation is «u 
required but without the need for resistance to 
high temperatures an ordinary non-rerxactory 
thermal insulating material may be used, for 
example where walls are to be built for a cold 
store or warehouse, and in that case the in- 115 
sulating material is again preferably within 
the thickness of me frame and the frame is 
clad on both faces with any suitable thin 
sheet material such as mild steel sheet or 
asbestos sheet or even wood or plasncs 120 
material. „ „ 

In a further modification the frame 1 could 
be of tube rather than channel or even ot 

W °The further version shown in figure 9 is 125 
suitable for the construction of walls of 
bufldings. Instead of two vertical tubes there 
are four, shown at 14. They are Jomed by 
transverse horizontal tubes 15 of slightly 
smaller gauge, and by longitudinally extend- 130 
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lag horizontal tubes 16 to form rectangular 
frames. In this example the spigots, shown at 
17 are formed by swaging down the ends of 
the main tubes 14 instead of welding in 

5 separate lengths of tube. Both the front and 
back faces of the tubular frame structure are 
closed by sheet metal panels 18 in the form 
of flanged pressings. 

The version shown in Figure 9 is par- 

10 ticulariy suitable for the rapid construction 
of permanent walls as the space between the 
front and back panels can, in the finished wall, 
be filled with poured-in concrete. The hori- 
zontal distance between the axes of the two 

15 tubes that are adjacent to a given major face 
is preferably equal to half the overall width 
of the unit so that successive rows of units 
can be staggered horizontally by a distance 
equal to half the width of a unit and the 

20 structure is thus bonded like courses of brick- 
work. Half-width panels may be provided to 
finish of! the ends of a wall 

WHAT I CLAIM IS: — ' 

1. A unit for the construction of a wail 
25 comprising a rectangular frame from which 

cladding is supported on at least one of its 
major faces and comprising top and bottom 
members and two side members and having 
rigidly and permanently secured thereto at 

30 least two laterally spaced rigid structural ver- 
tical metal support members (in addition to 
or forming part of the frame itself) m the 
form of tubes extending between the levels 
of the top and bottom members, the tubes 

35 having spigots extending outwards at one end 
of each for engagement in a corresponding 
tube of an adjacent identical unit when the 
units are assembled one above the other so 
that the mutually engaging tubes form con- 

40 tinuous rigid load- taking columns. 

2. A unit as claimed in claim 1 in which 
the support members are separate from the 
members of die frame itself. 

3. A uni t as claimed in claim 1 in winch 



each tube extends from the top member of 45 
the frame to the bottom member and is 
welded around an opening in each of those 
members, the spigot extending beyond one 
of those two members. , 

4. A unit as claimed in claim 3 in which 5G 
the tubes are two in number and lie inside 

and immediately adjacent to the side members 
cf the frame. 

5. A unit as claimed in claim 4 in which 

the tubes lie immediately adjacent one of the 55 
major faces of the frame. 

6. A unit as claimed in claim 4 in which 
the tubes are spaced apart laterally by a dis- 
tance equal to half the width of the unit. 

7. A unit as claimed in any of claims 1 60 
to 6 in which one face of the frame has 
applied to it a steel panel of which the outer 

See carries a layer of heat-resistant material. 

8. A unit as claimed in claim 7 in which 

the heat-resistant material comprises refrac- 65 
tory fibres enclosed in a stainless steel casin g . 

9. A unit as claimed in claim 1 or cl aim 2 
which incorporates heat resisting or thermally 
insulating material inside the frame, 

10. A wall formed by an assembly of units 70 
as claimed in any one of claims 7, 8 or 9 

in which the joints between adjacent units 
are sealed with heat resisting material. 

11. A . unit for the construction of a wall 
substantially as described with reference to 75 
Figures 1 to 5 of the accompanying drawings. 

12. A unit for the construction of a wall 
substantially as described with reference to 
Figure 8 of the accompanying drawings. 

13. A unit for the construction of a wall 80 
substantially aB described with reference to 
Figure 9 of the accompanying drawings. 

(BARKER, BRETTEUL & DUNCAN), 
Chartered Parent Agents, 
Agents for the Applicants, 
138 Hagley Road, 
Edgbaston, 
Binningham B16 9PW. 
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